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(54) Stepped dimming device for LED lamp

(57) The presentinvention relates to a novel dimming
device for a LED lamp capable of effecting a stepped
dimming of the LED lamp by detecting a momentary var-
iation in on/off states of the power switch, enabling the
LED lamp to vary to work in a plurality of working states
in a cyclic manner according to a predetermined pro-
gram. The dimming device the present invention over-
comes the technical problems of using a regular power

switch to effect dimming and allows the use of the regular
power switch to effect the stepped dimming of LED lamp.
The presentinvention may also use an external DC signal
source to effect the stepped dimming of LED lamp. Ac-
cording to the present invention, a user may adjust the
brightness of the LED lamp when needed, which not only
facilitates the daily life of the user but also effectively save
the energy.
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Description

Field of the Invention

[0001] The presentinvention relates to the field of light
emitting diode (LED) illumination, and more particularly
to a dimming device for LED lamp capable of performing
stepped dimming.

Background of the Invention

[0002] Along with the progress in science and technol-
ogies, semiconductor illumination devices, which are en-
ergy saving, environmental friendly and long in lifespan,
have found a wide range of applications in various fields,
particularly large power LED lamps. While in use, the
illumination effect of a LED lamp sometimes may be af-
fected if the lighting is too strong or relatively weak, there-
fore a dimming operation is desired. Presently, the LED
lamp generally has afixed luminance. The currently avail-
able dimming systems are usually relatively complicated
and expensive, and thus cannot fulfill the different re-
quirements of application environments.

[0003] Japanese patent application no. JP
2007207734 A discloses a dimmable LED lamp, com-
prising a plurality of LEDs connected to the output of an
A/D converter and/or the output of a circuit, wherein the
overall brightness of the LEDs is adjusted by controlling
the number of illuminated LEDs. This application does
not allow for the controlling of brightness of each LED
separately.

[0004] Chinese patentno.ZL200820027042 discloses
a dimmable LED street lamp, which allows to vary the
arrangement of the LEDs by machining planes of differ-
ent angles on a mounting plate of the LED lamp, so that
the illumination coverage can be varied flexibly by ad-
justing refraction angles of the machined planes with re-
spect to the spacing between lamp posts, the heights of
the lamp posts, the width of road and the like. According
to this patent, the illumination coverage of the LED street
lamp is varied by altering structurally the mounting plate,
and the invention could not adjust the light output of the
LED lamp.

[0005] Chinese patent ZL200510072474.8 issued to
the applicant of the present application discloses a
stepped dimming ballast for fluorescent lamps, which is
dimmable by a power switch. However, the ballast for
fluorescentlampsis not applicable directly to a LED lamp.
[0006] There is not found in the prior art a technical
solution in which the LED lamp is dimmable by use of a
regular power switch.

Summary of the Invention

[0007] An object of the present invention is to over-
come the foregoing defects in the prior art by providing
a stepped dimming device for LED lamp, which is capable
of effecting the stepped dimming using a regular power
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switch and/or using a dimming signal from an external
DC signal source. These two dimming approaches are
independent from each other, and the dimming device
of the present invention could comprise either one of
these dimming approaches, or it could comprise both of
them.

[0008] Accordingly, the present invention provides a
dimming device for a LED lamp, which comprises:

afilter and rectifier circuit connected to a power sup-
ply through a power switch for converting an input
AC voltage into a DC pulse voltage;

a switch power supply circuit module having a ter-
minal connected to the filter and rectifier circuit for
converting the DC pulse voltage into a stable DC
voltage which is supplied to a LED lamp load;
afeedback circuit module having a terminal connect-
ed to another terminal of the switch power supply
circuit module, the feedback circuit module being ca-
pable of sampling a voltage and/or current signal of
the LED lamp load and delivering a feedback signal
to the switch power supply circuit module responsive
to the sampled signal;

a dimming signal generation module comprising a
switch signal detection circuit module for detecting
a momentary variation in on/off states of the power
switch and converting the momentary variation into
a dimming signal which is delivered to a dimming
control module, or an analog signal detection circuit
module for detecting a dimming signal received from
an external signal source and delivering the detected
signal to the dimming control module, or a combina-
tion thereof;

wherein the dimming control module which receives
the dimming signal has a terminal connected to the
feedback circuit module, and generates and delivers
a dimming control signal to the feedback circuit mod-
ule in response to the received dimming signal, and
the feedback circuit module is then controlled by the
dimming control module to provide the feedback sig-
nal to the switch power supply circuit module, there-
by controlling alteration of a predetermined set of
working states of the LED lamp load in a cyclic man-
ner to effect the dimming in a stepped fashion.

[0009] According to the present invention, every time
the switch signal detection circuit module detects the
switching-on of the power switch within the predeter-
mined duration after switching-off of the power switch,
the dimming signal is generated and delivered to the dim-
ming control module which in turn generates the dimming
control signal for controlling the alteration of a brightness
state of the LED lamp load in the preset cycle; the pre-
determined working brightness states of the LED lamp
load are varied through repeatedly switching the power
switch on and off, wherein the switching-off duration is
shorter than the predetermined duration.

[0010] According to an embodiment of the present in-
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vention, under the control of the dimming control signal,
the voltage and/or current of the LED lamp load outputted
from the switch power supply circuit module is varied by
the feedback circuit module to effect the dimming in a
stepped fashion.

[0011] The dimming device of the present invention
provides a solution for effecting stepped dimming of a
LED lamp which can work in preset two or more working
states. According to one aspect of the present invention,
the dimming signal generation module may be a switch
signal detection circuit module which detects a momen-
tary variation in on/off states of the power switch to enable
the dimming of the LED lamp by; in this case, the working
state of the LED lamp is controlled to alter in a cyclic
manner by identifying momentary variation in on/off
states of the power switch (e.g. the duration from the
switching-off to the re-switching-on). Every time the pow-
er switch is switched on within a predetermined duration
after being switched off, the LED lamp would switchover
a working state according to a predetermined program.
By repeatedly switching the power switch on and off (a
duration of switching off is shorter than the predetermined
duration), the LED lamp would operates in a predeter-
mined set of working states in a cyclic manner according
to the predetermined program. The LED lamp load in its
any working state automatically resumes its brightest or
dimmest state if the power switch is switched off for a
period of time longer than a predetermined duration and
then switched on.

[0012] According to another aspect of the present in-
vention, the dimming signal generation module may be
an analog signal detection circuit module which enables
the dimming of the LED lamp using an external dimming
signal or using a variable resistor.

[0013] The dimming signal generation module of the
present invention may comprise both the switch signal
detection circuit module and the analog signal detection
circuit module, so as to possess two kinds of dimming
features.

[0014] Accordingtothe presentinvention, thefilterand
rectifier circuit is connected to an external power supply,
such as 220V main AC power source, to serve to filter
out the interference noise of the AC power source and
convert the AC power into DC power. A power switch
may be provided between the main power supply and
the filter and rectifier circuit for turning on or turning off
the connection therebetween.

[0015] The switch power supply circuit module is con-
nected to the LED lamp load, and comprises primarily a
pulse-width modulation (PWM) controller, a high fre-
quency transformer, and a power output circuit, so as to
convert the DC power into a high frequency AC power,
and control working frequencies to provide a proper volt-
age to the LED lamp load in order to drive the LED lamp
load.

[0016] The switch signal detection circuit module de-
tects a momentary variation in the state of the power
switch and delivers the detection result to a microcon-
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troller control circuit which then determines whether a
dimming operation needs to be performed on the LED
lamp.

[0017] The analog signal detection circuit module
serves to detect a dimming signal received from an ex-
ternal DC signal source or a dimming signal generated
by a variable resistor, and delivers the detection result
to the dimming control module which then determines
whether a dimming operation needs to be performed on
the LED lamp. The dimming control module may be
formed with the microcontroller control circuit.

[0018] The microcontroller control circuit can detect
the output signal from the switch signal detection circuit
module or the analog signal from the external DC signal
source. The output of the microcontroller is connected to
the power output circuit of the switch power supply circuit
module. When a dimming signal is identified, the output
of the microcontroller control circuit can adjust the mag-
nitude of the current which flows from the power output
circuit through the LED lamp load, thereby altering the
brightness of the LED lamp to effect the dimming oper-
ation.

[0019] The feedback circuit module may be a constant
currentand stable voltage feedback circuit module, which
serves to feed the voltage signal and/or current signal of
the power output circuit back to the switch power supply
circuit module, so as to provide the LED lamp load with
a stable voltage and a constant current as required in
normal operation of the LED lamp load. When a dimming
operation is required, the microcontroller would alter the
magnitude of the current coming out from the power out-
put circuit by controlling the constant current and stable
voltage feedback circuit module to effect stepped dim-
ming of the LED lamp.

[0020] According to the present invention, the inclu-
sion of the switch signal detection circuit module, the an-
alog signal detection circuit module and the microcon-
troller control circuit module allows for the detection of
the momentary variation of the state of the power switch
or the detection of the dimming signal from the external
DC signal source, and enables the microcontroller control
circuit module to control alteration of a predetermined set
of working states of the LED lamp load in a cyclic manner
thereby effecting the dimming in a stepped fashion. The
dimming device for LED lamp of the present invention
may be used directly in conjunction with the power switch
provided in the regular lines of illumination occasions
without the need of any additional modifications, and
therefore is easy to promote and beneficial to various
illumination occasions with different requirements.

Brief Description of the Drawings

[0021]

Figure 1 is a schematic diagram of a circuitry of a
dimming device for LED lamp according to the
present invention, which utilizes a power switch to
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effect stepped dimming.

Figure 2 is a schematic diagram of a circuitry of a
dimming device for LED lamp according to the
present invention, which utilizes an external signal
or a variable resistor to effect stepped dimming.
Figure 3 is a schematic diagram of a circuitry of a
dimming device for LED lamp according to the
present invention, which comprises both the power
switch and the external signal or the variable resistor
to effect stepped dimming.

Detailed Description of the Invention

[0022] Generally, there are two approaches for con-
trolling the brightness of a single LED. One of the ap-
proaches is to make use of the visual persistence of hu-
man eyes to realize brightness control with a pulse width
modulation, namely to periodically change the pulse
width (i.e. duty cycle) of emitted light. The human eyes
would not get aware that a light emitting element is flick-
ering provided that the cycle of light emission is short
enough (i.e. the refresh rate is high enough). Since the
pulse width modulation is preferably controlled in a digital
way, a microcontroller is generally employed to provide
driving signals for LED display, for example, almost all
of the LED displays are effecting brightness control by
means of pulse width modulation. The other approach
would change the current flowing through the LED,
namely to adjust the brightness of the LED lamp by con-
trolling the output current of the power supply of the LED
lamp. Except the saturation phenomenon found in red
LEDs, the brightness of a LED of other colors is basically
indirect proportion to the current flowing through the LED.
[0023] In orderto realize a stable and reliable stepped
dimming of LED lamp, a dimming device for LED lamp
of the present invention comprises: a filter and rectifier
circuit 1, a switch power supply circuit module 2, a feed-
back circuit module 3, a dimming signal generation mod-
ule, and a dimming control module 5. The dimming signal
generation module may be formed by a switch signal
detection circuit module 4 or an analog signal detection
circuit module 6, or it may comprise both of the circuit
modules 4 and 6. In the case that the switch signal de-
tection circuit module 4 is used, the dimming device of
the present invention can effect stepped dimming of LED
lamp with a power switch.

[0024] The filter and rectifier circuit (designated at ref-
erence numeral 1 in figs. 1-3) comprises a = filter and a
bridge rectifier, which is connected with the main AC pow-
er supply via a power switch (not shown) to filter out the
high frequency interference waves and to convert the AC
input voltage into a DC pulse voltage. In addition to the
filter and rectifier circuit 1 shown in fig. 1, the present
invention may employ other suitable filters and rectifier
circuits well known in the art.

[0025] The switch power supply circuit module (desig-
nated at reference numeral 2 in figs. 1-3) comprises pri-
marily a PWM controller, a high frequency transformer
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TR, and a corresponding power output circuit. The volt-
age originating from the power supply passes through
the filter and rectifier circuit to become a DC pulse voltage
across the both ends of the capacitor C1, and this DC
voltage would be delivered to the conversion circuit con-
trolled by the PMW controller and would be transformed
by the high frequency transformer TR into a low AC volt-
age. The low AC voltage is delivered to an input terminal
of a second filter and rectifier circuit 201 of the power
output circuit where it is converted into a stable low DC
voltage which is then supplied to the LED lamp load.
[0026] The PWM controller controls a voltage / current
signal of the high frequency transformer TR in each cycle
by adjusting a duty cycle of high level or low level from
a square wave of a given frequency, so as to control a
magnitude of an output current of the second filter and
rectifier circuit 201 to adjust the brightness of the LED
lamp load. For example, if a frequency period is divided
into 10 equal time slices, and the duty cycle or the ratio
of high level to low level of the square wave is 1:9, then
it represents a relatively low brightness; and if the duty
cycle of high level to low level of the square wave is 0:
10, which means the lamp is off as the voltage keeps at
low level all the time. If the duty cycle of high level to low
level is 5:5, it represents a medium brightness, and the
duty cycle of high level to low level is 9:1, it represents a
relatively high brightness. Further, if the duty cycle of high
level to low level is 10:0, which means the voltage keeps
at high level where the LED lamp is in the brightest state.
The more the time slice, the more the brightness level.
For example, in a LED display, a PWM allows for con-
trolling 256 levels of brightness. For normal illumination
purposes, 10 levels of brightness are good enough for a
LED lamp.

[0027] The feedback circuit module (designated at ref-
erence numeral 3 in figs. 1-3) is preferably a constant
current and stable voltage feedback circuit module 3,
which is connected respectively with the LED lamp load
and the switch power supply circuitmodule 2, and serves
to sample a voltage or current flowing through the LED
lamp load and then provides feedback to the PWM con-
troller, in such a manner that the filter and rectifier circuit
201 is controlled for providing a stable voltage and con-
stant currentto the LED lamp load. In the feedback circuit
module, a first photocoupler U3 provides a photoelectric
isolation of the constant current and stable voltage feed-
back circuit module (CC/CV) 3 from the PWM controller.
The another input terminal of the constant current and
stable voltage feedback circuit module is connected to
an output terminal of the dimming control module 5 for
adjusting correspondingly the duty cycle of the PWM con-
troller in response to the variation in the output terminal
voltage of the dimming control module 5, so as to alter
the current flowing through the LED lamp load to effect
the dimming. The feedback circuit module 3 may com-
prise an operational amplifier U2 and peripheral circuits
associated therewith. The operational amplifier can be
any suitable operational amplifier in the prior art, such as
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TSM103. A reference voltage input terminal of the oper-
ational amplifier is connected with the output terminal of
the dimming control module 5.

[0028] The switch signal detection circuit module (des-
ignated at reference numeral 4 in figs. 1-3) is connected
at its input terminal to the output terminal of the filter and
rectifier circuit at point A of the filter and rectifier circuit
1, and connected at its output terminal to the input ter-
minal of the second photocoupler U4. In general, an illu-
mination device is usually connected in series with a pow-
er switch and then with the main power supply. The dim-
ming device of the present invention may not have a spe-
cialized switch unit but rather takes advantage of the reg-
ular power switch. That is, the terminals S1 and S2 of
the filter and rectifier circuit 1 are connected in series with
the power switch and then with the power supply. In this
way, the switch signal detection circuit module 4 may
directly detect the momentary on/off states of the power
switch. On the other hand, the dimming device of the
invention may comprise its own switch unit, for example,
when this dimming device is used in a table lamp, the
switch unit could be arranged at the terminals S1 or S2,
or at any suitable positions in the filter and rectifier circuit
1. When the power switch or the switch unit of the dim-
ming device is turned off momentarily, the voltage at point
A would drop instantly, and the switch signal detection
circuit module would deliver a high level (or low level)
pulse signal to the input terminal 1 of the photocoupler
U4 when the voltage drop at the point Aiis detected, there-
by altering the momentary voltage level at the output ter-
minal 3 of the photocoupler U4. The switch signal detec-
tion circuit module could be formed by a capacitor and a
zener diode in parallel connection which are connected
with several resistors in series, wherein the capacitor has
one end grounded and the other end connected with the
second photocoupler U4.

[0029] The dimming control module (designated at ref-
erence numeral 5 in figs. 1-3) may comprise a program-
mable microcontroller U5 and associated peripheral cir-
cuits well known in the art. The input terminal of the dim-
ming control module 5 is connected to the output terminal
of the second photocoupler U4, and the output terminal
of the dimming control module 5 is connected to the input
terminal of the constant current and stable voltage feed-
back circuitmodule 3. The programmable microcontroller
U5 may be a PIC12F615 microcontroller, for example.
The dimming control module 5 may further comprise a
constant voltage regulator U6 for powering the microcon-
troller. The microcontroller is programmed such that the
microcontroller controls the variation in voltage at its out-
put terminal connected to the constant current and stable
voltage feedback circuit module 3 when a variation in
voltage (from high level voltage to low level voltage or
vice versa) of the output terminal of the second photo-
coupler U4 is detected by the microcontroller. Any proper
program known in the art may be applied in the micro-
controller, or a program may be written for the specific
microcontroller by a person skilled in the art, provided
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that the foregoing functions are performed.

[0030] As described above, the constant current and
stable voltage feedback circuit module 3 usually com-
prises an operational amplifier and associated peripheral
circuits. The voltage variation in voltage at the output
terminal of the dimming control module 5 allows for con-
troling the reference voltage of the operational amplifier
inthe constant currentand stable voltage feedback circuit
module 3, and adjusting the light emission of input diode
of the first photocoupler U3. The constant current and
stable voltage feedback circuit module 3 is connected
with the PWM controller via the first photocoupler U3 to
isolate and amplify the duty factor of switch transistor in
the switch power supply circuit module, and the electric
energy with different duty factors would be isolated and
converted into DC pulse current by the isolation of the
transformer TR. After being filtered by the low pass filter,
the pulse current is changed into a DC current having a
magnitude that is a function of the variation of a control
signal. Therefore, controlling the output current of the
switch power supply circuit module enables the constant
current and stable voltage feedback circuit module 3 to
change the current flowing through the LED lamp load,
whereby effecting stepped dimming.

[0031] The dimming signal generation module of the
present invention may further comprise an analog signal
detection circuit module 6 (designated at reference nu-
meral 6 in figs. 2-3). The analog signal detection circuit
module 6 has an input terminal connected to an external
DC signal source, and an output terminal connected to
another input terminal of the dimming control module 5.
The microcontroller of the dimming control module 5 is
programmed such that the microcontroller controls the
variation in voltage at its output terminal connected to
the constant current and stable voltage feedback circuit
module 3 when a dimming signal outputted by the analog
signal detection circuit module 6 is detected by the mi-
crocontroller, so as to change the current flowing through
the LED lamp load via the constant current and stable
voltage feedback circuit module 3, thereby effecting a
stepped dimming. The external DC signal source may
be any signal source capable of generating DC voltage
signal. In addition, the analog signal detection circuit
module 6 may also use a variable resistor to generate
the analog signal. In this regard, the analog signal de-
tection circuit module 6 comprises the variable resistor,
and associated networks of resistors and capacitors, and
preferably is powered by the switch power supply circuit
module 2.

[0032] As an alternative, only the analog signal detec-
tion circuit module 6 is used for adjusting the brightness
of the LED without the inclusion of the switch signal de-
tection circuit module 4. Such an approach also falls with-
in the scope of the presentinvention. Figures 1-3 respec-
tively represents three embodiments of the present in-
vention, wherein the dimming device shown in fig. 1 com-
prises the switch signal detection circuit module 4; the
dimming device shown in fig. 2 comprises the analog
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signal detection circuit module 6; and the dimming device
shown in fig. 3 comprises both the switch signal detection
circuit module 4 and the analog signal detection circuit
module 6 concurrently.

[0033] The integration of the switch signal detection
circuit module 4 and/or the analog signal detection circuit
module 6 and the dimming control module 5 is the es-
sence of the present invention. The switch signal detec-
tion circuit module 4 samples a DC pulse voltage at its
sampling point. In particular, when the power switch is
switched on or off, the voltage at point A in figs. 1 and 3
would drop instantly, and the switch signal detection cir-
cuit module 4 delivers a pulse signal of high level (or low
level) to the input terminal of the second photocoupler
U4 when the voltage drop at the point Aiis detected, there-
by changing the voltage level at the output terminal of
the second photocoupler U4 into the low level (or high
level); while the voltage variation at the output terminal
of the second photocoupler U4 is detected by the micro-
controller of the dimming control module 5, the microcon-
troller would output correspondingly a voltage signal to
the constant current and stable voltage feedback circuit
module 3 to alter the magnitude of the current flowing
through the LED lamp load, the dimming of the LED lamp
load is thus effected. Moreover, when the analog signal
detection circuit module 6 detects the dimming signal
from the external DC signal source, it would deliver a
detection result to the dimming control module 5, the mi-
crocontroller of the dimming control module 5 would then
output a voltage signal to the constant current and stable
voltage feedback circuit module 3, thereby changing the
magnitude of the current flowing through the LED lamp
load to effect dimming.

[0034] According to the present invention, every time
the LED dimming device detects the switching-on of the
power switch within the predetermined duration after be-
ing switched off, the working state of the LED lamp load
would be varied according to the predetermined program.
Repeatedly switching the power switch (the switching-
off duration is shorter than the predetermined duration)
enables the LED lamp load to work in the predetermined
working states in a cyclic manner. The LED lamp load in
its any working state automatically resumes its brightest
state if the power switch is switched off for a period of
time longer than the predetermined duration and then
switched on. According to the actual needs, the prede-
termined set of working states of the LED lamp load may
comprise 2-10 working states. The working state of the
LED lamp load may vary from the brightness state to the
darkest state in a stepped manner andthen revertdirectly
to the brightness state; alternatively, the working state
may vary from the darkest state to the brightness state
in a stepped manner and then revert directly to the dark-
est state.

[0035] The "predetermined duration" herein is deter-
mined by a capacitor in the switch signal detection circuit
module 4, and the capacitance of the capacitor may be
selected to distinguish whether the switching off duration
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of the switch is longer than the "predetermined duration"
or not. The predetermined duration is usually set to about
0 - 10 seconds, preferably 0.1 - 3 seconds, and more
preferably 0.2 - 2 seconds.

[0036] According to the present invention, selection
and adjustment of parameters and modification of the
predetermined program allows for another implementa-
tion of dimming. In particular, an external DC signal
source is used to effect LED dimming, as shown in figs.
2 and 3. When a dimming signal originating from the ex-
ternal DC signal source is detected by the analog signal
detection circuit module 6, the analog signal detection
circuit module 6 would deliver a signal detection result
to the dimming control module 5 in which the microcon-
troller adjusts the duty factor of the PWM controller
through the feedback circuit module 3, and alters the
magnitude of the current which flows from the power out-
put circuit through the LED lamp load, so as to change
the brightness of the LED lamp. The dimming operation
is thus effected.

[0037] It should be understood that the above descrip-
tion is provided merely for illustrating the principle of the
presentinvention, and should notbe construed as limiting
the present invention to the specific configurations and
operations as described and shown hereinbefore. While
many corresponding modifications as well as variations
can be made to the technical solutions of the present
invention by a person skilled in the art without departing
from the teachings thereof, all such modifications, vari-
ations and equivalents should fall within the scope of the
present invention.

Claims

1. A dimming device for a light emitting diode (LED)
lamp, comprising:

a filter and rectifier circuit connected to a power
supply through a power switch for converting an
input AC voltage into a DC pulse voltage;

a switch power supply circuit module having a
terminal connected to the filter and rectifier cir-
cuit for converting the DC pulse voltage into a
stable DC voltage which is supplied to a LED
lamp load;

afeedback circuit module having a terminal con-
nected to another terminal of the switch power
supply circuit module, the feedback circuit mod-
ule being capable of sampling a voltage and/or
current signal of the LED lamp load and deliv-
ering a feedback signal to the switch power sup-
ply circuitmodule responsive to the sampled sig-
nal;

a dimming signal generation module comprising
a switch signal detection circuit module for de-
tecting a momentary variation in on/off states of
the power switch and converting the momentary
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variation into adimming signal which is delivered
to adimming control module, or an analog signal
detection circuit module for detecting a dimming
signal received from an external signal source
and delivering the detected signal to the dim-
ming control module, or a combination thereof;
wherein the dimming control module which re-
ceives the dimming signal has a terminal con-
nected to the feedback circuit module, and gen-
erates and delivers a dimming control signal to
the feedback circuit module in response to the
received dimming signal, and the feedback cir-
cuit module is then controlled by the dimming
control module to provide the feedback signal
to the switch power supply circuit module, there-
by controlling alteration of a predetermined set
of working states of the LED lamp load in a cyclic
manner to effect the dimming in a stepped fash-
ion.

A dimming device as claimed in claim 1, wherein in
the case that the switch signal detection circuit mod-
ule is used for the dimming, the LED lamp load in its
any working state automatically resumes its bright-
est or dimmest state if the power switch is switched
off for a period of time longer than a predetermined
duration and then switched on.

A dimming device as claimed in claim 2, wherein the
predetermined durationis 0 - 10 seconds, more pref-
erably 0.1 - 3 seconds, and most preferably 0.2 - 2
seconds.

A dimming device as claimed in claim 1, wherein the
switch signal detection circuit module has an input
terminal connected to an output terminal of the filter
and rectifier circuit, and an output terminal connected
to an input terminal of the dimming control module
via a second photocoupler.

A dimming device as claimed in claim 1, wherein the
feedback circuit module has an output terminal con-
nected to the switch power supply circuit module via
a first photocoupler.

A dimming device as claimed in claim 1, wherein the
LED lamp load comprises 2-10 working states of
brightness.

A dimming device as claimed in claim 1, wherein the
switch power supply circuit module comprises a
pulse-width modulation (PWM) controller, a high fre-
quency transformer (TR), and a power output circuit
having a second filter and rectifier circuit (201),
wherein the DC pulse voltage from the filter and rec-
tifier circuit is delivered to a conversion circuit con-
trolled by the PMW controller and converted by the
high frequency transformer into a low AC voltage
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10.

11.

which is converted into a stable low DC voltage by
the second filter and rectifier circuit (201), and the
stable low DC voltage being supplied to the LED
lamp load;

wherein the PWM controller controls a voltage and/or
current signal of the high frequency transformer in
each cycle by adjusting a duty cycle of high level or
low level from a square wave of a given frequency,
so as to control a magnitude of an output current of
the second filter and rectifier circuit to adjust the
brightness of the LED lamp load.

A dimming device as claimed in claim 7, wherein the
feedback circuit module is a constant current and
stable voltage feedback circuit module, which has
an output terminal connected to the PWM controller
via the second photocoupler, afirst input terminal for
sampling the voltage and/or current signal of the LED
lamp load, and a second input terminal connected
to an output terminal of the dimming control module
for adjusting the duty cycle of the PWM controller in
response to the variation in the output terminal volt-
age of the dimming control module so as to alter the
current flowing through the LED lamp load.

A dimming device as claimed in claim 8, wherein the
dimming control module comprises a microcontroller
and peripheral circuits associated with the microcon-
troller, and the constant current and stable voltage
feedback circuit module comprises an operational
amplifier and peripheral circuits associated with the
operational amplifier;

wherein the dimming control module has an input
terminal connected to an output terminal of the
switch signal detection circuit module via a second
photocoupler, the microcontroller is programmed
such that the microcontroller controls the variation
in voltage at its output terminal connected to the con-
stant current and stable voltage feedback circuit
module when a variation in voltage of the second
photocoupler is detected, thereby controlling a ref-
erence voltage of the operational amplifier to adjust
the duty cycle of the high or low level of the PWM
controller.

A dimming device as claimed in claim 1, wherein the
analog signal detection circuit module (6) has an in-
put terminal connected to an external DC signal
source or a variable resistor capable of generating
an analog signal, and an output terminal connected
to an input terminal of the dimming control module
(5) for controlling the dimming signal.

A dimming device as claimed in claim 1, wherein
every time the switch signal detection circuit module
detects the switching-on of the power switch within
a predetermined duration after switching-off of the
power switch, the dimming signal is generated and



12.

13.

13 EP 2 391 188 A1

delivered to the dimming control module which in
turn generates the dimming control signal for con-
trolling the alteration of a brightness state of the LED
lamp load in the preset cycle; the predetermined
working brightness states of the LED lamp load are
varied through repeatedly switching the power
switch on and off, wherein the switching-off duration
is shorter than the predetermined duration.

A dimming device as claimed in claim 1, wherein
under the control of the dimming control signal, the
voltage and/or current of the LED lamp load output-
ted from the switch power supply circuit module is
varied by the feedback circuit module to effect the
dimming in a stepped fashion.

A dimming device as claimed in claim 1, wherein the
analog signal detection circuit module comprises an
variable resistor, and delivers a dimming signal gen-
erated by the variable resistor to the dimming control
module wherein a corresponding dimming control
signal is generated for controlling alteration of a pre-
determined set of working states of the LED lamp
load in a cyclic manner to effect the dimming in a
stepped fashion.
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